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Abstract — We investigated the changes in surface POC and Chl.a concentration in the coast of South Korea using
the ocean color data of COMS(Communication, Ocean and Meteorological), and predicted surface and bottom DO
concentration based on the GPR. After the outbreak of COVID-19, the POC concentration in the southern and
western coasts increased. As a result, the concentration of Chl.a in the southern and western coasts was observed to
be 296.2 and 60.8% higher than the average between 2012~2019, respectively, due to the bloom of phytoplankton.
The surface DO concentration in the southern coast temporarily increased due to the increase in photosynthesis.
However, it is estimated that massively proliferated phytoplankton was deposited on the bottom layer after their
death resulting in acceleration of oxygen consumption, and as a result, the bottom DO concentration showed rela-
tively lower than before the outbreak of COVID-19.
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Table 1. Mean and standard deviation of the features for DO prediction
Feature Rrs (sr') Chl.a DAC POC SST DO (mg L")
Wavelength  412nm  443nm  490nm 555nm 660nm 680nm (ugL") (m") (ugL") (C) Surface Bottom
Mean 0.0018 0.0033 0.0050  0.0061 0.0014  0.0010 5.33 0.52 654.09 17.75 8.58 8.14
Std. 0.0037 0.0036  0.0040  0.0046 0.0027  0.0024 11.57 0.76 985.89 7.17 1.40 1.65
o]t}, o37]4 WER= non-parametrics> parameter®] xFgo] F3g AL $2020) =] A2Fe] 893} 9 -‘éil X3 POC 559
Sith= 218 oJulshn, o= R Hlo] Byl BEkelA g4e 4= Chla 55 Fig. 2~59] YeRATE 202003 82 el AAgksSC,
AS-S oulgit} o]¢} e EAJ 0 ® GPRE SkFAlEo] thall T2 34.3~35.1°N — 127.0~128.9°E)°llA] 1559 %% POC7} B=5]
FAdE 7 3] DO et 22 B3 AAmE =2 Al Utk 20204 8€ Ht X POC %5+ SC 3l ol Het 4624
HA o7 AS53h= Ao 7Fsslth $2]2 o] d AFelME GPR  pg/l(std=376.6 ug/L)= 2012~2019 H#X1Q] 246.8 pg/L(std=199.6
2 Aguke] DO FE AS5ol oA & A EE RoiFrt  pg/L)Rt) 87.3% %A YERITH £3) SC-1(34.3~35.0°N — 127.0~
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Prediction in Surface DO(DO_S) concentration
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= o7l 7 (34.85°N, 128.44%E; 34.74°N, 127.74°E;

o QI
N AR e
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Prediction in Bottom DO(DO_B) concentration

Data
Period: 2012.02.01.~2021.02.28.
Features: [Rrs412, Rrs443, Rrs490, Rrs555, Rrs660, Rrs680, Chl.a,

—

Data
Period: 2012.02.01.~2021.02.28.
Features: pre-processed [Rrs412, Rrs443, Rrs490, Rrs555, Rrs660,

Rrs680, Chl.a, POC, DAC, SST] and predicted DO_S

POC, DAC, SST, DO_S]

Data pre-processing
Spatio-temporal mapping : lattice=500 m and time=1 day
Excluding the outlier and missing data
Standardization of data
Divide data into training(85%) and test(15%)

Test data
(15%)

Hbwmn =

Training data
(85%)

Test data
(15%)

Training data
(85%)

Training GPR model for predicting DO_S
Predictors: [Rrs412, Rrs443, Rrs490, Rrs555, Rrs660, Rrs680,
Chl.a, POC, DAC, SST]
Response variable: DO_S
Kernel of GPR: exponential kernel

Training GPR model for predicting DO_S
Predictors: [Rrs412, Rrs443, Rrs490, Rrs555, Rrs660, Rrs680,
Chl.g, POC, DAC, SST] and predicted DO_S
Response variable: DO_B
Kernel of GPR: exponential kernel

] i
Test Test
! !

Prediction in DO_S

Prediction in DO_B

Fig. 1. Flowchart of the prediction in DO concentration.
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Fig. 2. Spatial distribution comparison of the mean POC concentration between Aug. 2012~2019 and Aug. 2020 in coastal area of South Korea.
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Fig. 3. Spatial distribution comparison of the mean POC concentration between Sep. 2012~2019 and Sep. 2020 in coastal area of South

Korea.
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Fig. 4. Spatial distribution comparison of the mean chlorophyll a (Chl.a) concentration between Aug. 2012~2019 and Aug. 2020 in coastal
area of South Korea.
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Fig. 5. Spatial distribution comparison of the mean chlorophyll a (Chl.a) concentration between Sep. 2012~2019 and Sep. 2020 in coastal

area of South Korea.
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Fig. 6. Validation results of prediction in surface and bottom dissolved oxygen (DO) concentration. The predictors for surface DO and bot-
tom DO (Case 1): satellite data and bottom DO (Case 2): satellite data and predicted surface DO concentration.
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Fig. 7. Spatial distribution comparison of the predicted mean dissolved oxygen (DO) concentration between (a) Aug. 2019 and Aug.
2020, (b) Sep. 2019 and Sep. 2020 in the southern coast (SC) of South Korea.
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Fig. 8. Histogram comparison of the predicted mean dissolved oxygen(DO) concentration in the bottom of SC-1 between Sep. 2019
and Sep. 2020.
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